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Paradigm of the least squares optimal estimation

To estimate:

Input:
T° = HT +£°, (D). =21

A priori information:

(e%°T) = R,
(TTH =C.

An educative example: reconstructing SST's
from COADS data for the NCEP OI period:
Nov 1981 - 2001. No space reduction!



Actual error
(ct NCEP OI)

Theoretical error
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RMS(COADS-NCEPOI)
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APPROXIMATING COVARIANCE Separating large and small scales

¢ = BEAE % BPAR
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Reduced 5 i rections; o __ To i

il s Cotgew ntroduce AT® = T° — HEq and AT = T — HEq.

OI problem for emall scale corrections:

Small-scale variability in the signal

HAT = AT® +¢°,
and data error can be separated from ATATT = ¢, (%°TV =R
the large-scale signal variability
. . Solution:
that presumably can be estimated in T CHHOH BT
a more robust way... TS,

P=C—-CHY(HO'H" + Ry HC'.



Isolating long—term climate variability
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Residual data consists of error, physical small-scale
variability and long-term variability (trends)
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HadISSTI.1
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HadISST1.1
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CONCLUSIONS

1. In order to obtain reliable error estimate we need to have better
knowledge of small-scale variability in signal and data error.

2. Scale separation approach allows to work towards conceptually
uniform globally-complete high-resolution objective analyses of SST
according to the following scheme:

(a) start from the reduced-space analysis (with an assumption

of stationary mean and covariance);

(b) small-scale analysis of observational residuals;

(c ) recomputing non-stationary mean and covariance;

(d)adding high-resolution corrections, globalization patches, and
sea-ice analyzed fields by the same scheme: large-scale prediction
from the SST fields + local-scale corrections.



